Globally, the potential for small and medium-sized enterprises (SMEs) to collectively impact negatively on the environment is great. Therefore, the adoption, and maintenance, of environmentally responsible practices by this group of firms is especially critical. Studies of environmental practices successfully implemented by small firms have revealed that relationships with other firms, or other organizations, can contribute to greater awareness of the benefits of such activities and, therefore, enhance the possibility of environmental engagement. Collaborative relationships may provide opportunities for SMEs to overcome some of the barriers to implementing environmental initiatives associated with their size, and/or associated characteristics. This paper focuses on attitudes of SME owner-managers to a variety of environmental issues (including regulation and voluntary standards), and to collaborating with other firms (in either a formal or informal sense). The data this paper draws upon are from two waves of an ongoing longitudinal survey of New Zealand SMEs.
Introduction N MANY COUNTRIES AROUND THE GLOBE, THE POTENTIAL FOR SMALL AND MEDIUM-SIZED ENTERPRISES (SMES) COLLECTIVELY
to impact negatively on the environment is great (Wilson et al., 2012) . This is especially true in New Zealand, where 97% of the total business population are firms employing 19 or fewer people (MED, 2011) . The adoption, and firms is, therefore, critical. However, whilst maintenance, of environmentally responsible practices by this group of in theory this sounds a logical and reasonable assertion, it is, in reality and for many reasons, a complex proposition (Masurel, 2007) . Reasons for this vary and can include sectoral issues (for example, difficulty in encouraging SME owner-mangers to adopt new initiatives and engage in formal training), industry issues (e.g. norms and standards affecting SMEs in specific industries) and issues at the firm level (e.g. the structure and management of the individual enterprises) (Gonzalez-Benito and Gonzalez-Benito, 2005) . Overall, a corollary of the consequences of the challenges faced by SMEs in addressing issues of environmental responsibility is that environmental management related improvements are perceived as being more a 'lose-lose' than the promised 'win-win' (Vernon et al., 2003) .
It would, therefore, seem both prudent and timely to consider what potential there is for collaborative approaches to contribute to enhancing the effective and proactive engagement of SMEs with responsible environmental practices. Or as Verheul suggested: shift focus 'from "factors" influencing individual firms, to the relations and interactions between "actors"' (1999, p. 218) . There exists little empirical evidence or discussion of the actual, or potential, application of such collaborative solutions, but increasingly articulations are being made as to both need and value (Agan et al., 2013; Burch et al., 2013; European Commission, 2002; Hofmann et al., 2012; Yarahmadi and Higgins, 2012) . Therefore, in recognition of this gap and the relative infancy of environmental management in the context of SMEs (Brammer et al., 2012) , and as a modest contribution to the knowledge base, the objective of this paper is to focus on attitudes of SME owner-managers to a variety of environmental issues (including regulation and voluntary standards) and to collaborating with other firms (in either a formal or an informal sense). The data this paper draws upon are from two waves of an ongoing longitudinal survey of New Zealand SMEs. Whilst not explicitly designed to link attitudes to environmental engagement with collaboration, the findings of the survey were used as a stimulus for considerations of collaboration as a potential pathway to enhancing levels of engagement with environmentally responsible actions by SMEs.
Existing Research
As SMEs continue to be a group among global business populations that lag with regard to environmental responsibility, substantial attention has been given to mechanisms by which to engage them with the issue of sustainability, and in particular to strategies by which they may mitigate the negative environmental impact of their own firms on the environment. Research has shown that while the agenda within the firm is criticaland particularly the vision and values of the individual owner-manager (Aragon-Correa et al., 2008; Collins et al., 2007; Dewhurst and Thomas, 2003; Kearins and Collins, 2012; Studer et al., 2006 )there tends to be a chronic attitude-action gap that pervades the SME context (Drake et al., 2004; Gadenne et al., 2009; Redmond et al., 2008; Revell et al., 2009; Tilley, 1999; Tilley et al., 2003; Williams and Schaefer, 2013) . That is, while SME owner-managers may frequently possess a positive attitude towards the environment (manifested in behaviours in their home domain for example), it consistently fails to translate into action in the context of their firm. The multitude of reasons behind this tend to stem from where the locus for environmental responsibility is perceived as existing, and how, or perhaps if, personal and business objectives are reconciled (Welford, 1994) . Suffice to say, while the peculiarity of the value-behaviour gap remains unexplained but drawing attention Tilley, 1999) , emphasis has shifted to environmental stimulators that exist beyond the boundaries of the firm (Bianchi and Noci, 1998) : external stakeholders (e.g. trade or industry associations, suppliers, customers etc.), and how collaboration with such stakeholders may advance environmental actions in SMEs.
Pressure from a range of external stakeholders is often reported as being a significant driver in enacting behavioural change in firms with regard to environmental responsibility. Such pressure is reported as being effective at stimulating firms to behave proactively in environmental terms, or run the risk of weakening their brand and/or reputation in the marketplace (Studer et al., 2006) . Research has shown that this pressure is not directed at small firms in the same way as large firms, and consequently does not result in the same changes. Indeed, work has shown that external pressure is infrequently reported by SME owner-managers as being of any influence at all on their environmental practices (Collins et al., 2007; Lawrence et al., 2006; Tilley et al., 2003) . Some authors have concluded that this absence of pressure on small firms can be traced to their lack of 'visibility' (in comparison to large firms). However, work has shown that SMEs are equally visible, albeit in different ways. That is, they are visible at a community, rather than country, level (Lepoutre and Heene, 2006) . Whatever the reasoning, the reported reality is that SMEs are not experiencing customer or supply chain pressure that is stimulating them to change behaviour or engage in new practices (European Commission, 2002; Howarth and Fredericks, 2012) .
Presenting environmental responsibility as an opportunity for SMEs to exploit customer demand for green products and build market niches around green consumers therefore appears to have proven to be not a particularly sound rationale, or at least not one that has resonated to date. Research suggests that SMEs either are not experiencing 'green demand', or remain insufficiently convinced that the investment in such a strategy will reap the promised rewards (Revell and Blackburn, 2007) . Similarly, green supply chain management (GSCM)often put forward as the 'silver bullet' for SME environmental management engagementalso lacks an evidential base to suggest it is a viable solution for awakening the green imperative in the SME context. The expectation is that GSCM requirements demanded of SMEs by their larger partners at the head of the supply chain will stimulate changes in practices (Patton and Baron, 1995) , which may in turn be passed on to suppliers of those SMEs (Ayuso et al., 2013) . Broader ambitions would see SMEs placing expectations on their own suppliers to also prove green credentialsby acting as 'green buyers' (Moore and Manring, 2009 )or, if proactive with regard to environmental strategies, using this leadership to leverage change further up the supply chain. Whilst SMEs being expected to meet environmental standards set by large suppliers is a relatively common phenomenon, research suggests that SMEs lack the power to truly exert pressure up supply chains they are part of, or down any supply chains they may head (Lepoutre and Heene, 2006; Revell et al., 2009; Rutherfoord et al., 2000; Williamson and Lynch-Wood, 2001; Worthington and Patton, 2005) . Whilst collaborative approaches to the pursuit of a green agenda may be more idealistic than the norm for SMEs currently, this paper will postulate that incremental steps, and specifically those outside business to business relationships, are worthy of consideration.
Supplier relationships could be categorized as one of the more well understood external alliances in which SMEs engage. The difficulties SMEs face in identifying and enacting external relationships (in a variety of contexts) is well established and is said to stem from a number of dimensions, including power imbalances, issues of trust, and the management structures and capabilities that exist within the firm (del Brio and Junquera, 2003; Lepoutre and Heene, 2006) . A deficit of knowledge and capability on the part of SME owner-managers to initiate and/or strengthen external partnerships may also be a significant factor. Additionally, the very characteristics that frequently drive their business endeavours, such as the strong need for personal autonomy and the preservation of the firm as an independent unit (Russo and Perrini, 2009 ), may at best be inconsistent with collaborative approaches, or at worst sabotage any efforts that might be made to encourage them to do so. However, the benefits of strategic external alliances for SMEs are well establishedfor example for assisting with internationalization (Coviello and Munro, 1997) , growth and diversification (Wynarczyk and Watson, 2005) and information accumulation and dispersion (Chaston and Mangles, 2000) . However, little consensus exists around the best ways for SMEs to overcome the substantial barriers they are said to face in establishing such collaborative external relationships.
Despite the proven difficulties, a growing number of studies are demonstrating how, in a variety of contexts, partnership approaches to sustainability (beyond those embodied in GSCM principles) are empowering SMEs with regard to environmental responsibilityfor example cleaner production in Dutch SMEs through partnerships with local authorities (Gombault and Versteege, 1999) , the role of intermediate organizations supporting environmental improvements in SMEs in the Netherlands (Hoevenagel and Wolters, 2000) , private-public networks focusing on sustainability for tourism SMEs in four European countries (Halme and Fadeeva, 2000) and business supply chain partnerships in Hong Kong and China (Cheung et al., 2009) . In terms of specific collaborative initiatives, examples include Enviroclub, instigated by a number of federal government agencies in Canada, whereby 10-15 SMEs form a club in order to execute a pollution prevention project (Huppe et al., 2006) ; oriented to a similar clustering format are the waste minimization clubs that were implemented under the UK's waste strategy in order to facilitate both waste reduction and financial savings for participant firms (Pratt and Phillips, 2000) and Ecoprofit, a German intermediary industry based programme that (in partnership with local authorities and consultants) worked with SMEs to introduce concepts of sustainable development via eco-innovation uptake (Hansen and Klewitz, 2013; Klewitz et al., 2012) .
Collaborative approaches reportedly capitalize on formal and informal networking activities that SMEs already participate in (Tilley, 1999) , and are most successful when relationships are formed on a voluntary basis (del Brio and Junquera, 2003) (which is consistent with management imperatives and styles typically found within SMEs). Linkages with external organizations are said to enhance opportunities for environmental engagement in a number of ways, but principally by those organizations providing environmentally oriented information and expertise, or as hubs through which co-operative alliances between SMEs can be established (European Commission, 2002; Setzer and Biderman, 2013) . Trade, industry and employer organizations are said to be particularly effective in this regard (Bianchi and Noci, 1998; Holland and Gibbon, 1997; Patton and Worthington, 2003) , especially because they possess a non-regulatory and non-competitive role in relation to the SMEs with which they interactthereby implicitly enhancing levels of trust (Mir and Feitelson, 2007) . Some have however queried the ability of trade associations to fulfil this role, suggesting that due to the passive nature of membership they will be unlikely to achieve more than being an information channel (Rutherfoord et al., 2000) . In general, research implies that collaborative approaches to environmental issues in the SME context have the potential 'to make solving challenging environmental problems easier or more effective' (Sharfman et al., 2009, p. 11 ).
Methodology
The sample for this study was drawn from two waves of an ongoing longitudinal survey of New Zealand SMEs 1 (who were originally sourced via a commercial provider of business databases). One phase of the survey included questions (with varying response formats) used to ascertain the attitudes of SME owner-managers toward environmental issues in New Zealand. An additional phase included questions designed to measure the extent to which SME owner-managers engage in collaboration with other firms as well as the perceived benefits of and barriers to collaboration. Dillman's (2000) Total Design Method was used to guide sample selection, and development, design and pilot testing of the questionnaire. The survey was carried out over four mail-outs: the first mail-out included a cover letter, the questionnaire and a prepaid envelope, and the second, third and last mail-outs consisted of a reminder/ postcard, a letter and another reminder/postcard respectively. The unit of analysis of this study was at the level of the individualhence all mail-outs were addressed to the owners and/or managers of the firms, being the intended respondents of the survey.
The first mail survey (from which the data on collaboration are drawn) was sent to a random sample of 5500 firms across New Zealand. After excluding 825 ineligible and unreachable firms there were 1361 usable responses, giving a response rate of 29%. A subsequent survey (from which the data on attitudes towards environmental issues are drawn) involved 4340 firms (including the 1361 firms who responded to the 2007 survey). After excluding 447 ineligible and unreachable firms there were 1554 usable responses, giving a response rate of 40%. The response rate for both waves of the survey exceeds the average response rate of 27% involving studies of small firms (Bartholomew and Smith, 2006) . In addition, 740 of the 1361 SME owner-managers who responded to the collaboration sections also took part in the subsequent wave and therefore answered the environmentally oriented questions also.
In order to check for non-response bias, a comparison of the demographic profile (age, gender, firm size and industry) was made between respondents who replied to both surveys and those who replied to the first but not the second (Armstrong and Overton, 1977) . The insignificant differences between the two groups of respondents suggested that non-response bias was non-existent or too small for detection. To account for common method bias given that a single instrument was used to measure all the variables of the study, Harman's single-factor test was performed on selected items (Podsakoff et al., 2003) . Four factors emerged from the unrotated factor solution, with the first factor accounting for only 30% of the variance in the variables. Whilst this approach of common method bias detection has its own limitations, the results offer some evidence that common method bias per se could not explain the variations in the responses to the questions.
Respondents were also asked to provide owner-manager-specific data, i.e. age and gender, and firm-specific data, including number of full-time employees as a proxy for firm size, industry (i.e. manufacturing or service) and whether the business was family owned or otherwise. In addition to the findings for all firms, tests were conducted in order to measure significant differences regarding attitudes toward environmental issues, participation in firm collaboration, and benefits of and barriers to collaboration, according to firm size and type and the age and gender of the SME owner-manager. To achieve this, χ 2 , Student's t test, and ANOVA were used depending on the type of data (i.e. categorical, discrete or continuous). Thus, for example, the χ 2 test can be used when we ask whether knowledge of the ISO 14001 EMS standard is independent of firm size. The Pearson χ 2 statistic answers this by comparing observed values according to firm size with expected values based on the total sample responses. Along with the χ 2 statistic, where there is an observed difference, the magnitude of Cramer's V statistic provides insight into the size effect of this difference (the larger the statistic, the greater the size effect). The same is the case for the r statistic with Student's t tests and ώ 2 with the ANOVA test.
The final analysis involved grouping the 740 owner-managers who responded to both waves of the survey based on whether their firm was (or was not) in formal and/or informal collaboration with other firms. This typology was used to compare attitudes towards the environmental issues of 'collaborators' and 'non-collaborators' and to test for significant differences between the two groups using either χ 2 or Student's t tests.
Results and Discussion
The results and discussion are presented in three sections: firm demographics; perceptions of SME owner-managers with regard to environmental responsibility; and firm collaboration.
Firm Demographics
There were 1361 respondents to the collaboration related wave of the survey, of which 807 (59%) were micro, 492 (36%) were small and 15 (1%) were medium-sized enterprises (3% did not respond). Eight hundred and eighty-four firms (65%) were in the service industry and 477 firms (35%) were manufacturing, with 649 (49%) identifying as family businesses. Nine hundred and ninety-nine (73%) SME owner-managers were male and 335 (25%) were female (2% did not respond). To the environmentally oriented wave of the survey, there were 1554 respondents, 740 of whom were also respondents to the collaboration questions. Of the 1554 firms in the survey, 1032 (66%) were micro, 458 (30%) were small and 26 (2%) were medium-sized enterprises (2% did not respond). One thousand and fifty firms (68%) were in the service industry and 504 firms (32%) were manufacturing, with 816 (54%) describing themselves as family businesses. Of the owner-managers, 1123 (72%) were male and 398 (26%) were female (2% did not respond). Only half of the respondents declared their age, with 6% of these less than 40 years old, 61% 40-59 years in age, and 33% 60 years and older (the average age was 55).
Perceptions Regarding Environmental Responsibility
SME owner-managers were asked who they considered should have primary responsibility for maintaining the physical environment (for example, keeping water and air clean and minimizing disposal of hazardous substances). The results presented in Table 1 show that 13% of owner-managers thought it the responsibility of the government, while over half thought that both government and business should jointly be responsible for the state of our environment. This is consistent with international research that has shown that SMEs welcome a legislative lead by central or local government on environmental matters (Rutherfoord et al., 2000) , but do concede that regulation alone is insufficient to protect the environment (Petts, 2000) . There were no significant differences with respect to firm size and type, or age and gender of the owner-manager, in terms of perception, or in terms of the locale of the locus of responsibility for environmental responsibility. In Table 2 , the responses given by SME owner-managers when asked how they would prefer New Zealand to respond to the issue of climate change are presented. While 27% wanted to see New Zealand become a global leader, the majority preferred to move at the same pace as other countries. Again, there was no difference when it came to firm size. However, SMEs in the service sector were more likely to prefer that New Zealand become a global leader in its response to climate change (perhaps signalling the possibility of using 'green credentials' as a marketing tool), whilst manufacturers were more likely to prefer that New Zealand move at the same pace as other countries (χ 2 (5) = 15.853, p < 0.01, Cramer's V = 0.102). Younger owners/managers were more likely to prefer New Zealand to become a global leader whilst the older owner-managers would prefer New Zealand to move at the same pace as other countries (χ 2 (5) = 14.114, p < 0.05, Cramer's V = 0.135). This is unsurprising, given that younger generations of New Zealanders have been exposed to, and therefore become familiar with, far higher levels of environmental consciousness, and are often reported to be more idealistic about the future than their older counterparts (Malone, 2001) . In addition, male owner-managers were more likely to prefer New Zealand to do the minimum whilst female owner-managers were more likely to prefer New Zealand to become a global leader in responding to climate change (χ 2 (5) = 28.163, p < 0.01, Cramer's V = 0.138).
The Climate Change Response (Emissions Trading) Amendment Act became law in New Zealand on 26 September 2008, allowing for the implementation of an emissions trading scheme (ETS) that would ultimately involve all sectors and all greenhouse gases, being phased in between 2008 and 2013. The scheme enables the provision of the allocation of free 'emission units', following which these units can be traded. Firms wishing to increase their emissions are then required to buy units from those with units to sell as a consequence of reducing their emissions. In the relevant survey, SME owner-managers were asked for their opinion regarding the ETS as a policy approach. Table 3 shows that half disagreed with an ETS (with the majority 'strongly disagreeing'), and only 23% agreed with the policy approach. Interestingly, only 18 of the 1554 owner-managers did not respond to this question (indicating that it provoked strong opinions, either positive or negative). There were no significant differences in the responses with respect to firm size and owner-manager age or gender. However, manufacturing SMEs were more likely (than service SMEs) to disagree with the ETS as a policy approach (t(1534) = 2.340, p < 0.05, r = 0.06). Table 3 . SME owner-managers' responses to statements regarding the New Zealand ETS policy a 1.2% did not respond. b 6.9% did not respond.
Preferred
The disapproval of the ETS by respondents is in stark contrast to recent findings from a UK study, in which 53% of a sample of 220 SMEs agreed that carbon pricing schemes and trading were an essential tool in bringing about a reduction in emissions (Revell et al., 2009 ). This may be explained by the different types of structure and implementation in terms of schemes undertaken in the UK and New Zealand, as well as indicating the difference between the perception of potential influence and the reality of actual impact. The UK was an early adopter of an ETS prior to the launch of the European Union ETS in 2005. Initially, uptake was voluntary; however, by 2006, the UK had reduced its GHG emissions by 15% on its 1990 levels (Bertram and Terry, 2010) . In addition, the publishing of the Stern Review (2007), and the accompanying publicity, may have heightened the awareness of firms in the UK with regard to climate change and collective responsibility to respond to the issue. In contrast, New Zealand, despite ratifying the Kyoto Protocol in December 2002 and agreeing to return to its 1990 emissions levels by 2012, had done nothing toward that end, and indeed by 2006 emissions were up 25.7% on 1990 levels (Bertram and Terry, 2010) . When the New Zealand ETS was put in place, it was unclear, complex, lacking in transparency and inequitable. New Zealand did not set any industry-wide (or even country-wide) cap on emissions, and whole sectors were exempt from the scheme (e.g. the agricultural sector). Large emitters were given emission units free of charge, and in the absence of a cap could purchase units from outside New Zealand if they wanted to increase their emissions. In addition, major industrial emitters facing increased costs of electricity (as a result of ETS price rises) qualified for a rebate of 90% of that additional cost (Bertram and Terry, 2010) .
Whether respondents disapproved of an ETS in principle or the specifics of the New Zealand scheme in particular is less clear, especially given that only 364 (23%) of SME owner-managers said they were confident they understood how the ETS would work, with the majority saying they were not confident in their understanding of the scheme (i.e. how informed were the opinions that were expressed). This finding is consistent with a pervasive contradiction that appears to exist within the SME sector in regard to environment regulation: namely that, whilst viewing it as the most acceptable mechanism by which to achieve environmental improvements, owner-managers remain largely ignorant of their obligations under such legislation, or the impact of these implications on their firm's performance (Simpson et al., 2004; Vernon et al., 2003) . This limited awareness of relevant environmental legislation is consistently reported as a continuing barrier to environmental change in SMEs (Tzschentke et al., 2008) , but also as a corollary of firm size, limited absorptive capacity and the limited resources for sourcing and integrating new knowledge (Halme and Korpela, 2013) . SME owner-managers were also asked for their perception of the impact of the ETS on the core business operations of their firm (see Table 4 ). One-third suggested it would have no impact, 3% thought the impact on core business would be positive, 20% said it would have a negative impact and 43% were unsure of the impact (which parallels the general lack of understanding of the scheme previously mentioned). With regard to the expected impact of the ETS on core business operations, firm size was influential. Micro firms were more likely to expect the ETS to have a positive impact on their core business, whilst small firms were more likely to expect the impact to be negative (χ 2 (6) = 38.011, p < 0.01, Cramer's V = 0.113). SMEs in the service sector were more likely to expect the ETS to have no impact on their core business, whilst manufacturing SMEs were more likely to report that they were unsure of the likely impact of the scheme on their core business (χ 2 (3) = 9.513, p < 0.05, Cramer's V = 0.079). Family-owned firms were more likely to think that the ETS would have a negative impact on core business, while non-family-owned firms were more likely to think that the scheme would have no impact on their core business (χ 2 (3) = 9.390, p < 0.05, Cramer's V = 0.080). Male owner-managers were more likely to think that the scheme would have a negative impact on their core business, while female owner-managers were more likely to think that the scheme would have no Table 4 . SME owner-managers' perceptions of the impact of the New Zealand ETS on the firm's core business impact on their core business (χ 2 (3) = 26.646, p < 0.01, Cramer's V = 0.133). Given that less than one-quarter of the sample claimed to understand how the ETS worked, these findings must be viewed with some degree of scepticism, but point to the greatest willingness to engage with the scheme's intent residing in the smallest firms.
The ETS puts a price on carbon in order to reduce carbon related emissions, which large emitters say will make them uncompetitive and could cost jobs. Also shown in Table 3 are the responses of owner-managers to the question of whether large emitters should pay this price on carbon. Responses were reasonably evenly spread, with 37% disagreeing, 32% in agreement and 29% undecided or responding that they did not know. Micro enterprises were more likely than small or medium-sized enterprises to agree that large emitters should pay the new price on carbon (F(2, 1480) = 5.386, p < 0.01, ώ 2 = 0.08). In addition, manufacturing SMEs were more likely (than service SMEs) to disagree that large emitters should pay the price on carbon (t(1517) = 2.368, p < 0.05, r = 0.06).
The ISO 14000 series of environmental management standards provide guidelines, principles and general supporting practices designed to help an organization develop and implement an EMS. Specifically, the standards address environmental assessments, environmental auditing, environmental performance evaluation, environmental labelling and declarations, lifecycle assessments, and integration of environmental issues into product design. While firms can independently implement their own EMS, at the heart of the ISO 14000 series, ISO 14001 prescribes requirements for implementing and maintaining an EMS, providing the opportunity for organizations to become certified through registered third-party auditors (Babakri et al., 2004; Potoski and Prakash, 2005; Zutshi and Sohal, 2004) .
Most SME owner-managers surveyed, 1308 (84%), were not aware of the ISO14001 EMS standard. Of the 229 (15%) who knew of the standard, six firms were certified and a further six were currently working toward certification. An additional 44 owner-managers were open to certification (at least in the long term), but 128 said they would not consider certification (and 31were unsure). Firm size was relevant when it came to knowledge of the ISO 14001 EMS standard. Significantly more micro firms were unaware of the standard than were small and medium-sized enterprises (χ 2 (2) = 9.797, p < 0.01, Cramer's V = 0.081). However, medium-sized enterprises were no more likely to have or to consider ISO 14001 certification than micro or small enterprises. Table 5 presents the responses by 143 SME owner-managers regarding perceived barriers contributing to their decision not to consider ISO 14001 certification. Documentation and preparation was identified as the foremost barrier to ISO 14001 certification, with 83% of owner-managers identifying it as such. External resource costs and internal audit costs were identified as barriers to certification by 76% and 69% of owner-managers respectively. These findings are consistent with those of other studies, which have identified the same barriers as significant in relation to ISO 14001 implementation in the SME context (e.g. Biondi et al., 2000; Hillary, 2004; Watson and Emery, 2004) . Small firms were likely to consider the lack of specialists in the field as a barrier to ISO 14001 certification, whilst micro firms did not (χ 2 (2) = 9.919, p < 0.01, Cramer's V = 0.269). The same was the case for family-owned SMEs as compared with non-family-owned SMEs (χ 2 (1) = 5.606, p < 0.05, Cramer's V = 0.200). Younger owner-managers were more likely to consider internal audit costs as a barrier to certification The need to disclose confidential information to a third party 37 25.9 106 74.1 Table 5 . Perceived barriers to ISO 14001 certification than their older counterparts (χ 2 (1) = 4.479, p < 0.05, Cramer's V = 0.249). In addition, female owner-managers were more likely to consider the scope of legislative requirements a barrier to ISO 14001 certification than their male counterparts (χ 2 (1) = 4.509, p < 0.05, Cramer's V = 0.178).
Collaboration
Firm collaboration was the focus of a section of the earlier survey, which received responses from 1361 SME owner-managers. When asked whether they thought that collaboration with other firms could improve the competitive strength of their firm, 1011 owner-managers (74%) said 'yes' and 244 (18%) said 'no' (8% did not respond). Firm size was significant, with owner-managers of small and medium-sized enterprises more likely to report that collaboration improved their competitive strength, relative to micro firms (χ 2 (2) = 22.170, p < 0.01, Cramer's V = 0.134). In addition, younger owner-managers were more likely than their older counterparts to report that collaboration could improve the firm's competitive strength (χ 2 (2) = 22.420, p < 0.01, Cramer's V = 0.134).
When it came to actually collaborating, however, only 329 firms (24%) of the 1361 firms surveyed had at least one formal collaboration based on a written agreement or contract (8% did not respond). These firms collaborated formally with an average of six other firms. Two-thirds of the 329 firms collaborated formally with up to three firms and 12% with at least ten firms. A greater number of firms had at least one informal collaboration based on a verbal agreement, previous experience or trust. Of the 1361 surveyed, 589 firms (43%) had an informal collaboration with at least one other firm (5% did not respond). These firms collaborated informally with an average of ten other firms (55% collaborated informally with up to three firms and 18% with at least ten firms). Firm size mattered when it came to both formal and informal collaboration. Relative to small and medium firms, micro firms were less likely to collaborate either formally (χ 2 (2) = 20.220, p < 0.01, Cramer's V = 0.126) or informally (χ 2 (2) = 19.721, p < 0.01, Cramer's V = 0.125). SMEs in the service sector had a greater number of formal collaborations than manufacturing firms (t(285) = -1.929, p < 0.05, r = 0.11) and were also more likely than manufacturers to collaborate informally (χ 2 (1) = 6.118, p < 0.05, Cramer's V = 0.069). Male owner-managers were more likely to report that they had informal collaboration with other firms than their female counterparts (χ 2 (1) = 20.320, p < 0.01, Cramer's V = 0.126). However, firms with female owner-managers that did collaborate informally had a greater number of informal collaborations than firms with male owner-managers (t(472) = -2.245, p < 0.05, r = 0.103).
The perceived benefits of collaborating with other firms are presented in Table 6 . SME owner-managers responded to suggested benefits, from 'strongly agree' (assigned 1) through to 'strongly disagree' (assigned 5), and from the individual responses the mean response (and standard deviation) were calculated. The lower the mean, the greater the agreement with the suggested benefit. From these mean scores the benefits can be ranked in order. 'Access to new and larger markets' was the foremost perceived benefit of collaboration, with 84% of the 1137 respondents to this statement either agreeing or strongly agreeing that it was a benefit of collaboration. 'Access to know-how and technology' and 'broader supply of products/services' were next, with 79% of respondents for each either agreeing or strongly agreeing that they were benefits of collaboration. 'Additional production capacity' was the fourth perceived benefit of collaboration. Perceived benefits of collaboration were independent of firm size. Service firms, however, were more likely than manufacturers to agree that collaboration opens up access to know-how and technology (t(1121) = 3.170, p 0.01, r = 0.09), brings the benefit of a broader supply of products/services (t(1086) = 3.413, p < 0.01, r = 0.10) and can lead to reduced costs (t(1037) = 1.981, p < 0.05, r = 0.06). Family-owned firms were also more likely (than non-family firms) to agree that collaboration can lead to reduced costs (t(1017) = 2.360, p < 0.05, r = 0.07). Manufacturing firms were more likely than service firms to agree that collaboration results in additional production capacity (t(1020) = -4.060, p < 0.01, r = 0.13), and that it opens up access to labour (t(1052) = -2.363, p < 0.05, r = 0.07). Younger owner-managers were more likely than their older counterparts to 'strongly agree' that collaboration can provide access to new and larger markets (t(1125) = -2.125, p < 0.05, r = 0.06), and were also more likely to 'agree' that it can provide access to labour (t(1044) = -2.400, p < 0.05, r = 0.074). In addition, females were also more likely than males to agree that collaboration opened up access to labour (t(1044) = 3.016, p < 0.01, r = 0.09) and to a broader supply of products/services (t(1077) = 2.929, p < 0.01, r = 0.09).
Perceived benefits of collaboration
The perceived barriers to collaboration are presented in Table 7 . Again, owner-managers responded to suggested barriers, from 'strongly agree' through to 'strongly disagree', from which the mean (and standard deviation) was calculated. The lower the mean, the greater the agreement with the suggested barrier. The 'wish to maintain independence' was the primary perceived barrier to collaboration, with 75% of the 1181 respondents to this statement either agreeing or strongly agreeing that it was a barrier to collaboration. 'Not wishing to disclose sensitive information' was a close second, with 62% of respondents either agreeing or strongly agreeing that this was a barrier to collaboration, and the third ranked barrier was the 'high risk involved'. The primary barrier to collaboration, the 'wish to maintain independence', was the only barrier that showed a significant difference with respect to firm size. Micro firms were more likely to consider this a barrier than small and medium sized firms (F(2, 1154) = 5.883, p < 0.01, ώ 2 = 0.09). In addition, service firms were more likely to consider this a barrier than manufacturing firms (t(1179) = 2.531, p < 0.05, r = 0.07), as were male owner-managers (t(1170) = 2.168, p < 0.05, r = 0.06). Female owner-managers were more likely than their male counterparts to agree that 'lack of information on suitable firms with which to collaborate' is a barrier to collaboration (t(996) = 3.640, p < 0.01, r = 0.11), as well as there being a 'high risk involved' in collaborating with other firms (t(967) = 2.170, p < 0.05, r = 0.06).
Finally, we examined whether there was any significant difference in the response to environmental issues by the owner-managers of those firms with formal collaborations and those without, and again of those with informal collaborations and those without. These data were drawn from the 740 SME owner-managers who responded to both the questions from both waves of the survey. When comparing those firms engaged in formal collaboration with those that do not collaborate, it was found that there were no significant differences in attitudes regarding responsibility for the environment, the ETS, knowledge of ISO 14001 or barriers to certification, with the exception of one relatively minor barrier to ISO 14001 uptake. Similarly, with regard to firms that engage in informal collaboration as compared with those that do not collaborate, there were no significant differences regarding attitudes to environmental issues, knowledge of ISO 14001 or barriers to certification. 
Conclusions
Responses from this sample of SMEs displayed some degree of willingness to abdicate responsibility in relation to the environment. They were prepared to share responsibility (with government) for the environment, but did not consider that the lead in this regard should be coming collectively from the sector as a whole. Such a perception may continue to be a significant impediment to SME participation in voluntary environmental initiatives, or those that rely upon a position of pro-activity as opposed to a response mandated by compliance oriented requirements. In a similar vein, responses from this sample of SMEs indicated discontent in relation to New Zealand assuming a position of leadership on the global stage in relation to climate change. Instead, the majority of respondents would be reportedly more satisfied if the country kept pace with other nations, or did very little. This is underpinned by their disagreement with New Zealand's ETS as a policy approach. However, the robustness of this disagreement, along with the veracity of the assessment of respondents as to the impact of the ETS on their firms, may be questionable given the lack of comprehension of the scheme reflected in questionnaire responses. If SMEs in the study collaborated, it tended to be informally, and the gender and age of owner-manager influenced the decision to initiate collaborative activities (women and those younger in age were more amenable). Access to knowledge was the collaborative benefit most frequently identified by participants; however, the perceived competitive advantages of collaboration were insufficient to subsequently stimulate any action. Firms that collaborated showed no differences in their responses to environmental issues than their non-collaborating counterparts. This finding is unsurprising on the whole, given the lack of pervasiveness of collaborative approaches to environmental issues in New Zealand in general. An interpretation of the findings is that there may, going forward, be merit in specifically evaluating the potential for collaborative approaches by SMEs to environmental management issues. This suggestion is legitimized in part by the positive attitude to collaboration evidenced by the sample group of SMEs reported in this paper. Further, the collaborating firms' responses did not show that they had any less regard for the environment than the non-collaborating participants.
If a collaborative orientation to environmental issues were to be explored as a possibility for SMEs in New Zealand, findings from this study show that these collaborative relationships might need to be established for, or facilitated by, intermediaries, or initially stimulated by a compliance related framework (as opposed to being independently initiated and sustained by the firms themselves). This conclusion is primarily based upon the fact that the results of the study reflected that, even if SME owner-managers were able to identify advantages to operating in a collaborative fashion, these perceptions were insufficient to spur them to change their existing patterns of operation, or to initiate collaborative alliances. However, this is not to say that if an external organization were to facilitate access to some type of collaborative alliance SMEs would not participate.
It would seem that there may exist the potential for existing organizations (either with a trade or industry focus) or networks (with an environmental focus) to begin thinking about ways to engage SMEs collectively and cooperatively, rather than individually and independently as traditionally has been the case. The primary role for such organizations at this stage of the evolution of green thinking for SMEs in New Zealand may be in the provision of information and expertise (rather than initiatives and programmes). However, given the clear environmental information gap that demonstrably exists in the SME context, this would be no small contribution. It may also be an 'easy win' to establish the merits of a co-operative (rather than adversarial) orientation, given that our findings showed that SME owner-managers are already well aware of the knowledge generating capabilities of external relationships.
Instead of consigning the plight of SMEs and their general lack of environmental engagement to the 'too hard' basket, it may be time to give serious consideration to the merits of alternative approaches to encouraging them to think and behave sustainably. In parallel, specific attention could to be given to investigating those who are already leading and/or working collaboratively in this regard in order to attempt to transfer learning from those contexts into others where levels of environmental consciousness are poor and corresponding activity in relation to sustainability weak. Environmental indicators continue to warn of the speed with which business needs to act as a collective to enact mass change in terms of environmental practices. Collaborative relationships may have the power to both educate and engage in the SME context, and ultimately trigger a level of environmental empowerment that may tip SMEs from being laggards to commencing the path to environmental leadershipor, for those already
